The observational study of teams and players has become an important factor when 3 applying effective coaching, training and selection in team sports (Hughes & Bartlett, 4 2002) . Understanding factors that determine game success is crucial to enable coaches 5 to adopt effective tactical strategies, with Rugby Union benefiting significantly from the 6 introduction of performance analysis and the professional era leading to a drive to 7 maximize performance through improved scientific and analytic support (Vaz, 8 Mouchet, Carreras, & Morente, 2011) . Seminal work primarily focused on patterns of 9 play (Eaves & Hughes, 2003; Eaves, Hughes, & Lamb, 2005) and the physiological 10 demands of the sport (Austin, Gabbett, & Jenkins, 2011; Cunniffe, Proctor, Baker , & 11 Davis, 2009; Deutsch, Kearney, & Rehrer, 2007) . However, more recently the focus of 12 research has been to establish performance profiles for individuals or teams and 13 importantly to apply these to match outcome (Vaz et al., 2011) . As such, several studies 14 have identified factors that discriminate successful and unsuccessful performance in the 15 elite game (Bishop & Barnes, 2013; Hughes et al., 2012; James, Mellalieu, & Jones, 16 2005; Jones, Mellalieu, & James, 2004; Ortega, Villarejo, & Palao, 2009) . 17
Performance indicators may be defined as "a selection, or combination, of action 18 variables that aim to define some or all aspects of a performance" (Hughes & Bartlett, 19 2002, p.739) . With the aim of informing tactical approaches to the game, previous 20 research has focused on identifying performance indicators that determine match 21 outcome (Bishop & Barnes, 2013; Bremner, Robinson, & Williams, 2013; Ortega et al., 22 2009; Stanhope & Hughes, 1997; Van Rooyen, Diedrick, & Noakes, 2010; Vaz et al., 23 2010) . Those indicators previously related to winning include, lineout success (Jones, 24 (Ortega et al., 2009; Vaz et al., 2011) , ruck speed (Bremner et al., 2013) and number of 26 kicks out of hand (Ortega et al., 2009; Stanhope & Hughes, 1997; Vaz et al., 2011) . In 27 addition, winning teams have been found to be more effective at crossing the gain line 28 (Bremner et al., 2013; Diedrick & Van Rooyen, 2011) , miss fewer tackles (Ortega et al., 29 2009; Vaz et al., 2011) , make more line breaks (Ortega et al., 2009 ) and make fewer 30 carries (Bishop & Barnes, 2013) Cup, all eight of the knockout matches were won by teams with a lower ruck frequency 46 . This suggests a more territory-based approach through 47 women's game is played at a slower pace with fewer game related impacts. Physical 74 characteristics measured in male rugby players have been found to play a critical part in 75 performance behaviours associated with success (Smart, Hopkins, Kenneth, Quarrie, & 76 Gill, 2014) . Smart et al. (2014) found player speed to correlate with line breaks, tackles, 77 breaks and tries scored during games, variables that have previously been shown to 78 relate to match success (Bremner et al., 2013; Diedrick & Van Rooyen, 2011; Ortega et 79 al., 2009; Vaz et al., 2011 
Performance indicators 99
Following a review of previous research (Bishop & Barnes, 2013; Bremner et al., 2013; 100 Hughes et al., 2012; James et al., 2005; Jones et al., 2004; Ortega et al., 2009; Vaz et al., 101 2010 Vaz et al., 101 , 2011 performance indicators were established. These were: tries, penalty kick 102 success, conversion success, drop goals lineout success, scrum success, ruck frequency 103 (by area of pitch), kick in play (by area of pitch), tackle completion, carries (categorised 104 as pick and go, carry off 9, carry off 10, support carry, kick return, other carry), breaks, 105 visit to opponents 22 (divided into points scored and no points scored), turnover 106 conceded (divided into unforced and forced), penalty conceded (by area of pitch). In 107 addition, total possession of the ball when in play was coded as a descriptive variable. Washington, USA) for further analysis.
System Reliability 120
Intra-observer and inter-observer reliability were both assessed using two randomly 121 Shapiro Wilkes test, a large proportion of variables (91%) were found to be normally 141 distributed. Thus, parametric tests were used for statistical analysis. A Two-way mixed 142 ANOVA was used to identify statistical differences both between winning and losing 143 teams (within subjects factor) and between sexes (between subjects factor). Statistical 144 significance was accepted at the 95% level. In order to allow comparison between 145 groups, data was presented as descriptive statistics (mean and standard deviation). 146
Effect sizes (ES) were determined using Cohen's d (Cohen, 1969) with winning teams (4.4 ± 2.8 tries) scoring more tries than losing teams (1.8 ± 1.1 161 tries). However, no differences were seen in total possession either between winners and 162 losers or between sexes (Table 1) . 163
Breaks 165
A match outcome*Sex interaction was present for number of breaks (F (1, 14) = 7.22, 166 p = 0.018) ( Table 1) . Winning women's teams had a higher number of breaks compared 167 to losing teams, whereas the number of breaks made by men's teams were consistent 168 between winners and losers. This was demonstrated by a main effect for sex (F (1, 14) = 169 6.69, p = 0.048, d = 0.65), with women making more breaks (5.7 ± 3.2) than men (3.75 170 ± 2.6) irrespective of match outcome. A main effect for match outcome was also seen, 171 A match outcome*sex interaction for the percentage of pick and go carries was present 186 (F (1, 14) = 13.15, p = 0.003). Losing teams had a higher use of pick and go carries 187 compared to winning teams, with women's teams having the greatest difference between 188 winners and losers compared to men. There was also a main effect displayed for match 189 outcome (F (1, 14) = 19.37, p = 0.001), with winning teams (11.6% ± 7.4%) using pick 190 and go carries less than losing teams (21.6% ± 13.9%). A main effect for sex (F (1,14) (Table 1) . Finally rucks in 206 their own 22 was affected by sex, with men's teams having an increased proportion of 207 their rucks in this area (10.5% ± 6.8%) compared to women's teams (4.42% ± 3.11%).
Kicking 209
Total number of kicks was affected by Sex (F (1, 14) = 13.25, p = 0.003), with men's teams 210 kicking (23.6 ± 7.1) more than women's teams on average (13.8 ± 4.6). An interaction 211 for the proportion of kicks made in opposition 22-50 was present (F (1, 14) = 8.24, p = 212 0.012) with winning men's teams kicking more in this area of the pitch than losing 213 teams, while winning women's teams kicked less in this area than losing teams. A main 214 effect for match outcome for kicks in their own 22-50m (F (1, 14) 15.4%), whereas men's teams percentage of penalties conceded were similar between 226 winning (23.3% ± 13.7%) and losing (18.5% ± 15.1%) teams. 227
Line Out and Scrums 228
There was a main effect for match outcome for lineout success on the opposition ball 229 (F (1, 14) = 12.38, p = 0.042).Winning teams won a higher percentage of opposition 230 lineout ball (18.4% ± 10.91%) than losing teams (11.3% ± 9.1%), irrespective of sex. 231
The large effect size (d = 1.03) suggests this variable to be important in discriminating 232 winning (17.4.% ± 12.8%) and losing teams (7.4 ± 5.0%) in the men's game. In 233 addition, a large effect between winners and losers (d = 0.97) was seen for lineout 234 success on their own ball in the men's game, with winners successfully securing a 235 higher percentage (92.6 ± 5.7%) than losers (82.6 ± 12.9%). No differences in scrum 236 success on their own ball or the opposition ball were observed between winners and 237 losers, regardless of sex. 238
239

Discussion 240
The aim of this study was to compare performance indicators in elite men's and 241 women's Rugby Union and identify those that discriminate winning and losing teams. 242
In the women's competition a range of performance indicators discriminated winning 243 and losing teams, in contrast, fewer performance indicators discriminated match 244 outcome for the men's competition. An example of this was that the number of breaks 245 influenced match outcome, however, this was dependent on sex. Breaks in the women's 246
World Cup showed winners to have on average five more breaks per game than losers, 247 whereas, the number amount of breaks in the men's World Cup were similar regardless 248 of match outcome. This increased number of breaks for winning women's teams could 249 be attributed to tackle completion rates, with losers having a lower percentage of tackle 250 completions (84.9%) compared to winners (93.9%). This supports the notion that losing 251 women's teams missed a larger number of tackles which resulted in more line breaks 252 and the potential for increased scoring opportunities. However, these data do not 253 provide evidence of the attacking and defensive strategies that may have resulted in 254 these observed differences between winners and losers. In line with previous research, 255 similar tackle completion rates and number of breaks were seen between winners and 256 losers in the men's game (Bishop & Barnes, 2013; Jones et al., 2004) , suggesting missed 257 tackles and any resulting breaks could not be related to success. 258
Previous research on analysis of attacking parameters of men's rugby have 259 demonstrated winning teams make fewer carries and completed fewer rucks than losing 260 teams (Bishop & Barnes, 2013; Van Rooyen et al., 2010; ) . However, the present study 261 suggests that in the men's game both total carries and ruck frequency were similar 262 between winners and losers. Nevertheless, in the women's World Cup, a trend was 263 noted towards a higher number of total carries by winners (98.1 carries) compared to 264 losers (72.9 carries; d = 1.32). Further analysis of carry type revealed that at the 265 women's World Cup, losers made more pick and go carries (32.9%) compared to 266 winners (15.8%) (d = 1.42), while winning teams completed more carries off 9 267 (d = 0.86), support carries (d = 1.0) and carries following kick receipt (d = 1.52) than 268 losing teams. These findings suggest that successful women's teams appear more 269 willing to attack with ball in hand following a kick receipt and adopt a more expansive 270 game through attacking with wider carries in the midfield and outside channels. 271
Whereas, losers in the women's game had more pick and go carries, which may be 272 reflective of a limited game plan lacking width, or as a result of the defending team 273 effectively slowing the ball down at the breakdown resulting in an organised defence 274 and fewer opportunities to move the ball wide. 275
The total number of kicks per match did not affect match outcome. In the men's World 276
Cup, winners kicked away more possession in the opposition 22-50 m than losers 277 (winners = 16.3%, losers = 7.3%), while in the women's World Cup, winning teams 278 kicked less in the opposition 22-50 m than losers (winners = 9.3%, losers = 19.2%). 279
These findings suggest that in the opposition half, successful women's teams favoured a 280 possession driven strategy using phase play to break down a defence, while successful 281 men's teams opted to kick and apply pressure to the opposition with the hope of forcing 282 a turnover, leading to an attacking field position from which points can be scored. 283
Winners kicked away more possession in their own 22-50 m area of the pitch than 284 losers (winners = 51.9%, losers = 42.3%), regardless of sex. This finding supports the 285 notion that winning teams favoured a more territory based approach in this area (own 286 22-50 m) through kicking for territory and pressuring the opposition. 287
The total number of penalties conceded by winning and losing teams was similar for 288 men and women, this is in line with previous research (Bishop & Barnes, 2013; Jones, 289 et al., 2004; Vaz et al., 2010) . For the men's World Cup, no differences were seen in the 290 distribution of these penalties on the pitch between winner and losers. However, in the 291 women's competition, winning teams conceded fewer penalties in their own 22 m than 292 losing teams (22% less). Conceding penalties in this area will increase the chance of the 293 opposition scoring points through penalty goals or from gaining an optimum attacking 294 field position. These findings suggest that pitch location of penalties conceded 295 influenced match outcome with winning teams being awarded more penalties in 296 attacking positions than losing teams. It is suggested that the ability of the winning 297 teams to apply more pressure and force more penalties in attacking positions was 298 indicative of success at the 2011 Rugby World Cup (Bishop & Barnes, 2013) , a theory 299 supported by differences between winners and losers at the most recent women's World 300
Cup. However, this may also suggest better discipline by winning teams whendefending in their own 22 m given the increased likelihood of a scoring opportunity 302 from a penalty. 303
Results from the present study found the percentage of lineouts won on the opposition 304 ball to be an important performance indicator that discriminates winners and losers, 305 regardless of sex. Winning teams stole more line outs than losing teams, this was 306 particularly the case in males where winners stole an average of 17.4% of lineouts per 307 game compared to 7.4% for losers. In addition, winners in the men's game were more 308 successful at securing their own ball (92.6 ± 5.7%) than losers (82.6 ± 12.9%). These 309 findings support previous research which has established success at the lineout to be a 310 key indicator that discriminates winning and losing teams (Jones et al., 2004; Ortega et 311 al., 2009; Vaz et al., 2010 Vaz et al., , 2011 . Therefore, regardless of sex, teams should place a 312 significant emphasis on the lineout and development of a successful attacking lineout 313 which minimises the chances of losing the ball as well focusing on defensive lineout 314 strategies which can increase the chances of stealing possession. 315
The current study has supplemented existing research identifying performance 316 indicators that discriminate winning and losing teams in elite Rugby Union. World Cup, successful teams favoured a more possession based strategy throughattacking with wider carries in the midfield, outside channels and following kick receipt. 349
Results from the men's competition were found to be similar to findings of Bishop and 350 Barnes (2013) from the 2011 world cup which found a territory based approach to be 351 the most effective strategy for success. The findings reaffirm previous knowledge and 352 further support the use of this tactical approach for success in the men's game at the 353 elite level. These differences in game strategy between sexes provide a basis for tactical 354 support to help maximise success in both the men's and women's game. Importantly, 355 coaches should consider these strategies when designing appropriate coaching and 356 training tools which are sex dependent 357 
